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whole face of this department of entomological science 
has undergone a wonderful change in the last twenty 
years. 

Under these circumstances many an entomologist has 
no doubt often wished that a new “ Genera of Diurnal 
Lepidoptera ” would make its appearance ; but such works 
are not to be lightly undertaken, and it may be long before 
we can hope, to see a good, general, systematic treatise 
upon this group of insects. In the meanwhile we welcome 
Mr. Kirby’s catalogue as a most important aid to the study 
of the Diurnal Lepidoptera. It is a complete catalogue 
of the described species of the group, amounting, as an 
estimate,to about 9,600 in number, and gives the synonyms 
both of the genera and species in a clear and easily- 
intelligible form. With the assistance thus offered to him 
by Mr. Kirby, the entomologist may easily ascertain what 
has been done by former writers in this department of his 
science, and it will be his own fault if he does not keep 
himself au courant with its future progress. 

Criticism upon a work of this nature would be out of 
place here, and we can only cordially recommend the 
results of Mr. Kirby’s most conscientious labours to the 
attention of all entomologists. 

A Class-book of Inorganic Chemistry, with Tables of 
Chemical Analysis, and Directions for tktir Use. By 
D. Morris. B. A. (London: G. Phillip and Son, pp. 157.) 

THIS work has been compiled for the use of students pre¬ 
paring for the Oxford and Cambridge Middle Class 
Examinations, and the Matriculation Examination of the 
University of London ; it lays claim to no originality of 
treatment, and professes to be simply a collection of 
“ enlarged notes,” . . . “ originally culled from the 

best modem books.” Under these circumstances we are 
somewhat surprised that the author should have ventured 
to publish it; we are quite unable to detect any special 
merit in the book, and it is disfigured by many passages 
which show great want of exactness. Thus, vre find 
“nitric acid, or nitric anhydride, N 2 0 5 ;” “sulphate of 
potassium or dipotassic sulphate;” the formula of phos¬ 
phate of calcium is written 3Ca2P0 4 , of chloride of lime 
CaOCl^O. We are told that “ammonium and sodium 
are distinguished by the smell of ammonia on the addi¬ 
tion of caustic potash.” “ Pure water has no action upon 
the metal (lead), but water charged with air corrodes it, 
and the oxide of lead thus formed dissolves in the water.” 
Among, the redeeming qualities of the book may be men¬ 
tioned the questions which are selected from various 
University examination papers, and the examples given 
worked out in the text ; but with errors of the nature of 
those given above it is impossible to recommend the book 
to the student, or to regard it as a reliable source of in¬ 
formation. 

The Elements of Plane Geometry for the Use of Schools 
and Colleges. By Richard P. Wright, Teacher of 
Mathematics in University College School, London, 
formerly of Queen wood College, Hampshire. With a 
Preface by T. Archer Hirst, F.R.S., &c., late Professor 
of Mathematics in University College, London. Second 
Edition. (Longmans, 1871.) 

This work would have been more correctly described as 
being “ by Eugene Rouche and Ch. de Comberousse, 
translated and edited by Richard P. Wright,” &c. But, 
although Mr Wright can lay small claim to originality, he 
has shown judgment in the selection of an eminently 
logical and masterly treatise on geometry, and he has 
rendered it into clear and forcible English. The arrange¬ 
ment is excellent, and many of the conclusions for which 
Euclid found it necessary to reason geometrically on each 
particular case are treated generally by purely logical 
considerations. Many of the demonstrations, notably 
that of the pons asinorum , are far more simple and con¬ 


vincing than those in Euclid. The difficulty of the twelfth 
axiom is met by the easy axiom that through a point 
without a line only one parallel can be drawn to that line. 
In some points there seems to be an unnecessary alteration 
of the language of Euclid, as in the definition of a figure, 
“ Surfaces and Lines or combinations of them.” This 
definition seems to have been introduced to enable the 
authors to describe a locus as a figure ; but it having been 
pointel out that a locus is not a figure, Mr. Wright has 
described it as a line, but has not restored the word figure 
to its ordinary acceptation. At the same time it is not 
quite correct to define a locus as a line, excluding such 
loci as a pair of parallel lines, the circumference of a 
circle with its centre, &c. Again, the word circumference 
is substituted for the word circle whenever the circum¬ 
ference only is intended. It is true that the word circle 
in Euclid is used in two different senses, but this leads to 
no ambiguity of ideas; while the use of the word circum¬ 
ference for the circumference of a circle only excludes its 
application to an ellipse or other closed curve. The word 
angle is not defined when first introduced, but we are told 
afier wards that-it “maybe regarded as the quantity of 
turning of a definite character around the vertex, which a 
movable line must receive in passing from the direction of 
one side to that of the other.” We fail to see the force of 
the words “ of a definite character,” and would suggest 
the following definition : “ When a straight line moves 
about a fixed point in itself so as to,occupy a new position, 
the quantity of turning it has undergone is called the 
angle between the two positions.” The exercises are 
ingenious and instructive, but those of the earlier chapters 
are much too difficult for mere beginners. The treatment 
of proportion is good, and the work as a whole is an 
admirable introduction to the higher mathematics, and a 
great help to independent investigation. We especially 
recommend it to students who have found themselves 
discouraged by the cumbrous form and initial difficulties 
of Euclid. The second edition contains the alterations 
suggested by a late eminent mathematician in the 
Athenaeum on the appearance of the first edition, with the 
addition of the substance of the second book of Euclid, 
and in a few cases the demonstrations of Euclid have 
been restored. H. A. N. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications. ] 

The Aurora Borealis of Feb. 4th 

After a rather long absence of auroral displays, a brilliant 
and many coloured example was seen here last night, February 
4, not quite so vivid as that of October 1870, but coming next 
to it so far as my own experience goes. 

At about 8 P. M., when the maximum development was reached, 
all the heavens were more or less covered with pink ascending 
streamers, except towards the north, which was characteris'ically 
dark and grey, first by means of a long low arch of blackness 
transparent to large stars, and then by the streamers which shot 
up from that and along its whole length, for they were green or 
grey only for several degress of their height, and only became 
pink as they neared the zenith, the region where the more 
precise phenomena occurred, as thus :— 

1. The focus of the vertical streamers coming up from all 
azimuths was very constant among the stars, but was not in the 
zenith itself, being neatly 18° south and 5° east thereof. 

2. The red streamers varied from orange to rose-pink, red- 
rose, and damask-rose, or from strontium k, through calcium a, 
lithium a, and o;i to and beyond potassium a, that is, they did 
so to the naked eye, but the spectroscope knew no variety of 
reds amongst them; and I, having a very good referring spec¬ 
trum in the lower part of the field of view, giving potassium a, 
lithium a, sodium a, citron acetylene and green acetylene, be- 
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sides the blue and violet, saw Angstrom's green aurora* line per¬ 
petually over citron acetylene at W.L. 5579, and the red aurora 
line between sodium a and lithium a, but nearer to the latter, 
say at W. L. 63 ”0. 

3. Now, W.L. 6350 m the solar spectrum is a^ pretty bright 
scarlet red, so that orange could easily be made of it by the green 
aurora mixing therewith, and the spectroscope separates each of 
the two kinds of light with perfect ease But how came potassium 
red or W.L. 7700, ie., the blood red, lurid red, and tragedy red of 
painters to appear so markedly to the naked eye,_ and yet not be 
seen at all in the spectroscope, either as a new ingredient or an 
altered place of the red line ? It would apparently be by the 
' mixing up of rays and streamers of the blackness out of that long, 
low dark arch on the northern horizon. But when a spectroscope 
fails (as fail it must) to show a characteristic line for a region of 
blackness, what other instrument can we take to prove the case? 

Excessively faint greenish and bluish lines appeared at wave 
lengths 5300, 5100 and 4900 nearly ; but the main light in the 
spectroscope was to the extent of 8-tenths of the whole, that of the 
green line 5579, and of 1 7-tenths the red line 6350 ; while to 
the naked eye the splendour of the display and its variety con¬ 
sisted in triple mixtures . of 5579, 6350, and the unknown dark 
medium, Could something be ascertained about that, if those 
who have good telescopic star spectroscopes were to observe a 
star when shining through one of these inky black arches ? 

At 9,30 P.M. when all the aurora had faded or passed away to¬ 
wards the south, whereafew straggling pink patches still appeared, 
the northern horizon and its sky being now free from the black 
arch, as well as the green streamers, perfectly astonished me by 
the clear pellucid blue of a true starlight night-sky in a bright 
.climate and clear atmosphere. Evidently the dark arch and 
streamers are as much a part of the aurora as the g?een and red 
lights, but how to investigate them—that is the question. 

C. Piazzi Smyth 

15, Royal Terrace, Edinburgh, Feb. 5 


Last evening an aurora of rather unusual brilliancy was seen 
here. I happened to be out with a friend in the country about 
sunset, when the sky was completely overcast and fine rain was 
falling. We noticed that darkness did not come on so quick as 
usual^ and at 7 o’clock it was so light as to lead my friend to 
believe that the moon was shining above the clouds. Later in 
the evening slight breaks began to appear in the clouds, through 
which the first magnitude stars were just visible, and through these 
openings an intense red illumination appeared. The spectroscope 
gave from every part of the heavens a very bright line in the 
green, and another fainter one nearer the blue, together with a 
diffused light over the green and blue parts of the spectrum. 
The brightest part of the aurora was towards the S.W. . From 
the large amount of light, although it was raining at the time, it 
must have been one of the brightest auroras that have been 
witnessed for years, G. M. Sea broke 

Rugby, Feb. 5 

Coming up the Channel on Sunday night last in the P. and O. 
screw-steamer Delta, about 9.40 P.M., I saw a very fine aurora. 
The sky was cloudy, which somewhat dimmed its brightness, but 
it was rather brilliant towards the N, 

Having a Hoffman’s direct vision spectroscope with me, I 
turned it towards the brightest red portion whichday towards the 
N.E., and with a moderate slit got a very sharp and distinct line 
in the green at or near the position of F in the solar spectrum. 
No other lines were visible. But on removing the telescope, 
and observing the spectrum with the naked eye, a fine crimson 
line revealed itself near C ; the colour of it was exactly that of 
hydrogen a, as seen in a vacuum tube. 

I also thought that there were faint - traces of structure visible 
in the blue and violet, but of this I cannot be sure. 

There had been traces of auroral phenomena visible early in 
the same evening. The green line was so distinct that unpractised 
observers saw it easily. The red line, however, was much 
fainter, and appeared to flicker. 

I much regret that I had no means of recording the position 
of the lines. R. J. Friswell 


About six o’clock on Sunday evening the ruddy appearance 
of the upper clouds gave warning of an aurora in prospect, but 
I was not prepared for the magnificent sight which appeared on 


looking out an hour later. The higher part of the sky seemed 
covered with bright rose-coloured clouds, which, from the dark 
masses of clouds passing underneath, seemed continually to he 
shifting in position. Intervals of ^eep green appeared amongst 
the red, and these, when looked at with a spectroscope, gave a 
stronger light than their surroundings. Objects near were illu¬ 
minated as if the moon had risen behind the clouds. I had a 
miniature spectroscope of Browning’s, with which I examined 
the brightest parts, and obtained four lines—one very bright 
green, two very faint nebulous green bands, and one red line* 
Having a spirit lamp handy, in which were remnants of sodium, 
lithium, and sulphate of copper, I was able roughly to estimate the 
positions of the lines. The red was about a third from D towards 
the lithium line; the very bright green about a third from D to the 
copper line near b the other faint green bands were more refran¬ 
gible, and I should think their places were between b and F, and 
near F, but I could not get their positions so well as the other 
two ; certainly the most refrangible was not so far as the violet- 
potassium line which I could see in the field. 

The light green was present everywhere, the red only showed 
occasionally with very varying intensity, and the most refrangible 
green line was also continually varying, but it was brighter than 
the second green line. 

The light around attained its maximum about a quarter to 
eight, and then very slowly diminished to about midnight, when 
it had nearly disappeared, A light drizzling rain was falling the 
whole time. J, P. MACLEAR 

Shanklin, Feb. 5 


There has been a magnificent red aurora here this evening. 
I saw it first before twilight had quite disappeared, and at first 
thought it was the crimson of sunset unusually late. It was at 
its finest between six and seven ; at that time there were columns 
of light shooting up from the horizon almost to the zenith, and 
occupying almost half the horizon from the E. of N. round 
by E. The crimson colour was variegated with bluish white 
in a way that I have not seen before The barometer was at 
about 29 '45 inches, with a strong breeze from the somh. 

Joseph John Murphy 
Old Forge, Dunmurry, Co. Antrim, Feb. 4 


There was a fine display of aurora here yesterday evening. 
I first observed it about 5.30, just in the twilight, but it was then 
confused with the rays of the setting sun ; as the darkness 
deepened the aurora came out alone, and was then extremely 
beautiful. It extended from the extreme N.E. to the extreme 
N. W., but from the reflection of the numerous clouds, appeared 
to have a much larger area. It was of a bright crimson colour, 
with the rays golden or orange, of which, however, only a very 
few were visible. 

As the evening came on, about 8 o, the clouds gradually 
became thicker, and at last almost entirely covered the sky ; the 
only effect then apparent was a deep red glow, which continued 
with unequal intensity until 11 45. and with all probability much 
later. At 9.35 there was a break in the clouds towards the E,, 
when the aurora shone forth in all its splendour. The aurora 
was most certainly visible in daylight, just appearing as the twi¬ 
light came on. 

I have no doubt if the atmosphere had been clearer, we should 
have had a most magnificent display \ as it was, the effect was 
really beautiful. J, S. H. 

Gloucester, Feb. 5 


There has been a magnificent and extensive auroral display 
this evening, of which I beg to send you the following account. 

After a very heavy fall of rain, which lasted in this part of the 
country from I o’clock P.M. until 5 3 ° o’clock, there were col¬ 
lected in the northern horizon numerous cirro-stratus clouds, 
which gradually at first, and afterwards rapidly, moved towards 
the E., with the strata to the S. As these were passing 
away, I saw, about midway between these clouds and the zenith 
a bright patch of pale red light, which became well defined by 6 
o’clock. A few minutes after this appeared I saw in the N. W. 
another patch of red light, and bv 6.15 there stretched from N., 
N.W., and N.E. three very broad streamers converging in the 
zenith, and forming a splendid crimson canopy, the streamers 
being quite separated, until meeting, by dark spaces. These slowly 
disappeared, and of a sudden there appeared a bluish-white 
streamer stretching N.E. to and passing the zenith by about io°. 
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